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8/&7)6/! $8! 7#/!NKN!%$-/?'! .'! 7#/! &'')%57.$,! $8! &! #./6&6:#.:&?;!%)?7.5?.:&7.=/! '76):7)6/! $8!
#/7/6$S/,/$)'! =$?&7.?.7>! :$%5$,/,7'! H#.:#! .'! 8),-&%/,7&??>! -.88/6/,7! 86$%! 7#/! ?.,/&6!




7#/6/8$6/;! ),&G?/! 7$! &::$%%$-&7/! 7#.'! '7>?.1/-! 8&:7;! 7#/! ?.7/6&7)6/! $,! 7)6G)?/,7! 8?).-'! .,!
'7&7.'7.:&?! 5#>'.:'! #&'! -/=/?$5/-! &! :?&''! $8! %$-/?'! 7#&7! /*#.G.7! 2)'7! '):#! &! #/7/6$S/,/$)'!
':&?.,S!G/#&=.$)6!T:8A;!N&,-/?G6$7;!+`cBYA!L,!&!'/%.,&?!'/6./'!$8!H$6J.,S!5&5/6';!N&,-/?G6$7;!
W.'#/6! &,-! M&?=/7! T+``cY;! W.'#/6;! M&?=/7! &,-! N&,-/?G6$7! T+``cY;! &,-! M&?=/7;! W.'#/6! &,-!
N&,-/?G6$7!T+``cY!#&=/!56$5$'/-!&,!&-&57&7.$,!$8! 7#/'/!%)?7.I86&:7&?!56$:/''/'! 7$!8.,&,:.&?!
-&7&! =.&! &! :$%5$),-! 56$:/''! .,! H#.:#! 7#/! %)?7.I86&:7&?! :$%5$,/,7! /,7/6'! &'! &! 7.%/!
76&,'8$6%&7.$,A!R#.?/!7#.'!%$-/?!#&-!G//,!'#$H,!7$!S/,/6&7/!':&?.,S!G/#&=.$)6!$8!%$%/,7'!
.,! &::$6-&,:/! H.7#! /%5.6.:&?! $G'/6=&7.$,'! TM&?=/7! &,-! W.'#/6;! 3CC3Y;! .7'! &776&:7.=/,/''! 8$6!
&55?./-! 6/'/&6:#! #&-! G//,! ?.%.7/-! -)/! 7$! 7#/! :$%G.,&7$6.&?! ,&7)6/! $8! 7#/! ),-/6?>.,S!%)?7.I
86&:7&?!7.%/!76&,'8$6%&7.$,!&,-!7#/!,$,I'7&7.$,&6.7>!$8!7#/!6/')?7.,S!:$%5$),-!56$:/''A!"#/'/!
?.%.7&7.$,'!#&=/!G//,!$=/6:$%/!G>!7#/!.,76$-):7.$,!$8!7#/!:?$'/?>!6/?&7/-!9,#:";5<=).6/)'*+
9-0.)7#,6.,0+ 9"($0! TNKNY! .,! M&?=/7! &,-! W.'#/6! T3CC+YA! U?7#$)S#! NKN! J//5'! 7#/! %&.,!
8/&7)6/! $8! &! %)?7.5?.:&7.=/! #./6&6:#>! $8! =$?&7.?.7>! :$%5$,/,7';! .7'! N&6J$=.&,! '76):7)6/!
S)&6&,7//'! '7&7.$,&6.7>! &,-! /*.'7/,:/! $8! %$%/,7'! &,-! &??$H'! &55?>.,S! '7&,-&6-! /'7.%&7.$,!
7/:#,.Z)/'A! "$! 7#.'! /,-;! M&?=/7! &,-! W.'#/6! T3CCBY! #&=/! 56$5$'/-! %&*.%)%! ?.J/?.#$$-!
! c
/'7.%&7.$,! &,-! #&=/! -/%$,'76&7/-! 7#/! ')::/''8)?! 5/68$6%&,:/! $8! 7#/! %$-/?! .,! 8$6/:&'7.,S!
/*:#&,S/! 6&7/! =$?&7.?.7>A!X$H/=/6;!%&*.%)%! ?.J/?.#$$-! .'! $,?>! &55?.:&G?/! .,! 7#/! :&'/! $8! &!
-.':6/7/! -.'76.G)7.$,! 8$6! 7#/! =$?&7.?.7>! :$%5$,/,7'! &,-! &?'$! G/:$%/'! :$%5)7&7.$,&??>!
),8/&'.G?/! 8$6! 7$$! ?&6S/! &! ,)%G/6! $8! :$%5$,/,7'A! U'! &,! &?7/6,&7.=/;! ()*! T3CCPY! #&'!
.,76$-):/-! ENN! TS/,/6&?.1/-! %/7#$-! $8! %$%/,7'Y! /'7.%&7.$,! H#.:#! .'! :$%5)7&7.$,&??>!






















C7 %3 A! ! ! ! ! ! ! ! T^Y!
!
U-$57.,S! 7#/! 5/6#&5'! %$'7! 5$5)?&6! :#$.:/! $8! '5/:.8.:&7.$,! $8! 7#/! -.'76.G)7.$,! $8! 7#/!
%)?7.5?./6';! H/! 8$??$H! N&,-/?G6$7! T+`cBY! &,-! N&,-/?G6$7;! W.'#/6! &,-! M&?=/7! T+``cY! G>!
&'')%.,S! 7#&7! 7#/! :$%5$,/,7'!
Y.T
7% !&6/! -6&H,! 86$%! &! ($S,$6%&?! -.'76.G)7.$,;!
4 533Y.T7 Y3?,T'Y;3?,T(fr% 6' !.,! H#.:#! 7#/! '/:$,-! 5&6&%/7/6! %! :&,! G/! -/7/6%.,/-! G>! 7#/!





















&,-!2C! .'!&!':&?/!8&:7$6A!"#/!J/>!8/&7)6/!6/'5$,'.G?/!8$6! 7#/!j%)?7.I86&:7&?i!56$5/67./'!$8! 7#.'!
%$-/?!.'!7#&7!7#/!6/,/H&?!$8!=$?&7.?.7>!:$%5$,/,7'!8$??$H'!&!'7$:#&'7.:!56$:/''!H.7#!-.88/6/,7!
56$G&G.?.7./'!-/5/,-.,S!$,!7#/.6!6&,J!.,!7#/!#./6&6:#>!$8!%)?7.5?./6'A!X/6/!H/!&'')%/!&!=/6>!
'.%5?/! '76):7)6/! $8! 7#/'/! 76&,'.7.$,'! 56$G&G.?.7./';! .A/A! b6$GT,/H
Y.T









8$6! 7#/! 8.6'7!%)?7.5?./6!-$H,! 7$!3
TJIJY!
q!+!-&>! 8$6! 7#/!JI7#! :$%5$,/,7A!"#/!NKN;! 7#/6/8$6/;!
:$%G.,/'! ?$,S! 7/6%! -/5/,-/,:>! T=.&! :$,'7&,7! :$%5$,/,7'! H#.:#! %.S#7! 6/%&.,! &:7.=/! 8$6!





e.,$%.&?! -.'76.G)7.$,! >./?-'! &?%$'7! .-/,7.:&?! 6/')?7'! .,! S$$-,/''I$8I8.7! &,-! 8$6/:&'7.,S! :&5&:.7>! 8$6! &!
'&%5?/!$8!/*:#&,S/!6&7/'!T:8A;!()*;!3CCPYA!
! D
US&.,;! 6/7)6,'! #&=/! G//,! :$66/:7/-! 8$6! &! :$,'7&,7!%/&,! &,-! 8.6'7I$6-/6! '/6.&?! -/5/,-/,:/!
56.$6!7$!/'7.%&7.$,!$8!7#.'!=$?&7.?.7>!%$-/?!T.A/A;!*7!.,!/ZA!P!.'!/Z).=&?/,7!7$!67!O!u!O!!!67I+!.,!7#/!
,$7&7.$,!$8! /ZA! +! &,-! 7#/! 'Z)&6/-! 6/7)6,'! >7! .,! 7#/!UVWLNU!%$-/?! &6/! .-/,7.:&?! 7$!
3
7* YA!U!
'$%/H#&7!56$G?/%&7.:!8/&7)6/! .'! 7#/!:#$.:/!$8! 7#/!,)%G/6!:!$8!=$?&7.?.7>!:$%5$,/,7'! .,! 7#/!
%)?7.86&:7&?! %$-/?! H#.:#;! .,! 56.,:.5?/;! &%$),7'! 7$! &! '5/:.8.:&7.$,! 7/'7! $8! ,$,I,/'7/-!
&?7/6,&7.=/'A! L,! 7#/! &G'/,:/! $8! &! :$,=/,./,7! &?S$6.7#%! 8$6! 7#/! :#$.:/! $8! 7#/! ,)%G/6! $8!
:$%5$,/,7';!H/! 6/'$67! 7$! &! '.%5?/! #/)6.'7.:! &-=.:/\!H/! /'7.%&7/! 7#/! 5&6&%/7/6!"! 8$6!:! q! +!
7#6$)S#!3C!&,-!-/7/6%.,/!7#/!6/?/=&,7!=&?)/!$8!:!&'!7#&7!86$%!H#.:#!$,H&6-!7#/!/'7.%&7/!$8!"!
-.-!56&:7.:&??>!,$7!:#&,S/!&,>!%$6/!T-.-!,$7!:#&,S/!G>!%$6/!7#&,!CACC+YA!!W$6!G$7#!/'7.%&7.$,!
$8! 7#/! ($S,$6%&?!%)?7.I86&:7&?!%$-/?! &,-! .7'! )'/! 8$6! 8$6/:&'7.,S! 5)65$'/';! H/! 8$??$H! ()*!
T3CCPY! G>! .%5?/%/,7.,S! 7#/! ENN! /'7.%&7$6! -/=.'/-! .,! 7#.'! 5&5/6! H.7#! 7#/! '&%/!%$%/,7!
:$,-.7.$,'!T8.6'7!&,-!'/:$,-!%$%/,7'!$8!?$S!.,:6/%/,7'!&7!=&6.$)'!?&S'YA!!
!
L,! $6-/6! 7$! -/6.=/! 8$6/:&'7'! $8! 8)7)6/! =$?&7.?.7>! T8)7)6/! 'Z)&6/-! 6/7)6,'Y! 86$%! 7#/! &G$=/!
%$-/?';! -.88/6/,7! &?S$6.7#%'! #&=/! 7$! G/! )'/-A! R#.?/! .7! .'! 5$''.G?/! 7$! /*5?.:.7?>! -/6.=/!
:$,-.7.$,&?!/*5/:7&7.$,'!8$6!EUVMX;!WLEUVMX!&,-!UVWLNU!%$-/?'!H#.:#;!7#/,;!S.=/!7#/!
%$'7! /88.:./,7! 8$6/:&'7';! 7#.'! .'!,$7!5$''.G?/! 8$6! 7#/!($S,$6%&?!NKN!%$-/?!H.7#! .7'!#.S#?>!
,$,?.,/&6!'76):7)6/A!L,!7#/!?&7/6!:&'/;!H/;!7#/6/8$6/;!6/'$67!7$!G/'7!?.,/&6!8$6/:&'7'!:$%5)7/-!=.&!
7#/!(/=.,'$,I4)6G.,!&?S$6.7#%!T:8A!e6$:JH/??!&,-!4&=.'! T+``+;!:#&5A!PY!$,! 7#/!G&'/!$8! 7#/!
&)7$:$=&6.&,:/'!8$6!H#.:#!:?$'/-!8$6%!'$?)7.$,'!:&,!G/!$G7&.,/-!T:8A!()*;!3CCPYA]!f$7/!7#&7;!







"#/! 5&6&%/7/6! /'7.%&7/'! $8! 7#/! EUVMX;! WLEUVMX;! UVWLNU! &,-! NKN! %$-/?'! &6/!
/*#.G.7/-! .,!>,?0$%!3! 7$!@A! W6$%! 7#/! 6$)S#?>! +;3CC! '7$:J'! 6/56/'/,7/-! .,! 7#/! -&7&! G&'/!H/!
#&=/! '/?/:7/-! 7H$! ')G'&%5?/'\! $,/! :$,'.'7.,S! $8! 7#/! +CC! :$%5&,./'! H.7#! ?&6S/'7! &=/6&S/!
76&-.,S!=$?)%/!&,-!&,$7#/6!H.7#!&!6&,-$%!'&%5?/!$8!+CC!8.6%'A!"#/!&55/,-.*!?.'7'!7#/!,&%/'!
&,-!?/,S7#!$8!7#/!&=&.?&G?/!7.%/!'/6./'!8$6!&??!7#$'/!'7$:J'!T7>5.:&??>!86$%!+`cP!7$!3CC+!/*:/57!
8$6! 8.6%'! 7#&7!H/6/! ?.Z).-&7/-! $=/6! 7#/! ,.,/7./'YA!"#/! ?/,S7#! $8! 7#/! 7.%/! '/6./'! )'/-! 8$6! .,I
'&%5?/!/'7.%&7.$,!$8!7#/!5&6&%/7/6'!$8!7#/!=&6.$)'!%$-/?'!#&'!G//,!6/'76.:7/-!7$!7#/!+C!>/&6!
5/6.$-! 86$%! +`cP! 7$! 7#/! /,-! $8! +`DBA!@)6!%&.,! &.%! .,! 6/'76.:7.,S! 7#/! .,I'&%5?/! 5/6.$-! 7$!
6$)S#?>!BC!5/6:/,7!$8! 7#/!-&7&!H&'! 7$! ?/&=/!&! 6/?&7.=/?>! ?&6S/! '&%5?/! 8$6! &''/''%/,7!$8! 7#/!
8$6/:&'7.,S!Z)&?.7>!$8!$)6!%$-/?'!H#.:#!7#/,!:$)?-!G/!.,=/'7.S&7/-!$=/6!%$6/!7#&,!+P!>/&6'A!
U'')%.,S!&!'7&7.$,&6>!=$?&7.?.7>!56$:/''!&::$6-.,S!7$!$,/!$8!$)6!%$-/?';!$,/!%&>!&6S)/!7#&7!




]!W$6! 7#/! '.%5?/6!e.,$%.&?!NKN!%$-/?!$8!M&?=/7! &,-!W.'#/6! T3CCBY!/*5?.:.7! :$,-.7.$,&?! /*5/:7&7.$,'! :&,!G/!
-/6.=/-A!X$H/=/6;!7#.'!.,=$?=/'!e&>/'.&,!)5-&7.,S!$8!7#/!:$,-.7.$,&?!56$G&G.?.7./'!$8!7#/!3J!=$?&7.?.7>!'7&7/'!






! %/&,! '7-! %.,! %&*! EUVMX!56/8/66/-!
#! CA]BP! CA]3C! CACCB! +A`cD! ULM! eLM!
$+! CAc^`! CA+^P! CACCC! CA`D]! +P! 3+!
%+! CA+P+! CA+]P! CAC+^! CA```! ! !
$+_!%+! CA`3C! CACD+! CABcB! CA```! ! !
V&,-$%!'&%5?/!
! %/&,! '7-! %.,! %&*! EUVMX!56/8/66/-!
#! CA]c^! CA]+P! CACC3! +A`cD! ULM! eLM!
$+! CADC+! CA+^C! CACCC! CA`D]! +B! 3D!
%+! CA+3+! CA+]c! CACCC! CA```! ! !
$+_!%+! CA`3]! CACD]! CAPc3! CA```! ! !
!
!
R#/,! .,'5/:7.,S! 7#/!-.'76.G)7.$,!$8!5&6&%/7/6!/'7.%&7/'! TH#$'/!%/&,;! '7&,-&6-!-/=.&7.$,;!
%.,.%)%! &,-!%&*.%)%! &:6$''! 7#/! 5/67.,/,7! ')G'&%5?/'! &6/! S.=/,! .,!>,?0$%+ 3! 7$! @Y;! $,/!




&-%.''.G?/! =&?/'! 7$! -! v! +AB!>,?0$! +! &?'$! .,-.:&7/'! #$H! $87/,! 7#/!EUVMX!%$-/?!H$)?-! G/!
56/8/66/-!$=/6!WLEUVMX!$,!7#/!G&'/!$8!7#/!UJ&.J/!&,-!K:#H&671!.,8$6%&7.$,!:6.7/6.&!TULM!
&,-!eLMYA!U'!.7!7)6,'!$)7;!WLEUVMX!.'!56/8/66/-!G>!&G$)7!7H$!cC!7$!DP!5/6:/,7!$8!&??!:&'/'!
&,-! %$6/! '$! ),-/6! ULMA! "#.'! 'Z)&6/'! H.7#! 7#/! )')&?! $G'/6=&7.$,! 7#&7! eLM! 8&=$)6'! %$6/!
5&6'.%$,.$)'!%$-/?'A!>,?0$+A!&?'$!6/5$67'!7#/!$6-/6!$8!7#/!UVWLNU!%$-/?'!T5;-;ZY!H.7#!5!=!






! %/&,! '7-! %.,!! %&*! %/&,! '7-! %.,! %&*!
#! CABCD! CA]cP! CACCC! 3AC`+! CAP+`! CABD+! CACC3! 3A3DD!
%+! CABP^! CA]PC! ICAPD]! CA`Dc! CAPc3! CA]3D! ICAB``! CA`D^!
&+! CA]+D! CA]B`! ICA^B^! CADcB! CA]cC! CA]P3! ICA^3+! CA`c3!











T+;-;+Y! T+;-;CY! TC;-;+Y! TC;-;CY! %/&,! '7-! %.,! %&*!
+CC! C! C! C! CA3]P! CA+CB! ICACBC! CAP]3!
V&,-$%!'&%5?/!
M#$'/,!%$-/?'!G&'/-!$,!ULM! 9'7.%&7/'!$8!(!
T+;-;+Y! T+;-;CY! TC;-;+Y! TC;-;CY! %/&,! '7-! %.,! %&*!
+CC! C! C! C! CA3CC! CA++B! ICAC`]! CABc`!
!
!




7#/! ,)%G/6! $8! :&':&-/! '7/5'! :! &6/! &G$)7! +B! &,-! +3;! 8$6! 7#/! j?&6S/! =$?)%/i! &,-! j6&,-$%!
'&%5?/i!:&'/';!6/'5/:7.=/?>A!L7!%.S#7!G/!,$7/-!7#&7;!),?.J/!UVWLNU!&,-!WLEUVMX;!7#/!NKN!
%$-/?! .'! ,$7! &! j76)/i! ?$,SI%/%$6>! %$-/?;! G)7! $,?>! %.%.:'! #>5/6G$?.:! -/:?.,/! $8! 7#/!
&)7$:$66/?&7.$,! 8),:7.$,!$=/6! &G$)7! 3
J













%/&,! '7-! %.,! %&*! %/&,! '7-! %.,! %&*!
+A]3C! CA3`D! +ACCC! 3APD]! +3A3cC! 3AD^c! 3! +D!
V&,-$%!'&%5?/!
9'7.%&7/!$8!"! 9'7.%&7/'!$8!:!
%/&,! '7-! %.,! %&*! %/&,! '7-! %.,! %&*!








f$H! 7)6,! 7$! 7#/! 6/')?7'! $8! $)6! #$6'/! 6&:/! 8$6! 8$6/:&'7.,S! =$?&7.?.7>\! $)6! /'7.%&7/-!%$-/?'!
#&=/! G//,! 7/'7/-! $)7I$8I'&%5?/! 8$6! 7#/! +^I>/&6! 5/6.$-! +`D^! 7$! 3CC+A! W$6/:&'7.,S! #$6.1$,'!
'7&67!&7!7#/!-&.?>!?/=/?!&,-!56$://-!=.&!P!-&>!&,-!+C!-&>!8$6/:&'7'!)5!7$!+CC!-&>'!&#/&-A!f$7/!
7#&7! H/! #&=/! )'/-! $,?>! $,/! '/7! $8! 5&6&%/7/6! /'7.%&7/'! &,-! #&=/! ,$7! 6/I/'7.%&7/-! 7#/!
5&6&%/7/6'!H.7#.,!7#/!$)7I$8I'&%5?/!5/6.$-A!"#/!6/&'$,!8$6!,$7!)'.,S!6$??.,S!/'7.%&7/'!.'!7#/!
:$%5)7&7.$,&?! G)6-/,! $8! 7#/! %&*.%)%! ?.J/?.#$$-! /'7.%&7.$,! $8! 7#/! 5&6&%/7/6'! $8! 7#/!
WLEUVMX!%$-/?!O!H.7#!7#/!$7#/6!%$-/?'!T.,:?)-.,S!ENN!/'7.%&7.$,!$8!7#/!NKN!%$-/?Y!.7!
! ++
H$)?-! #&=/! G//,! 8/&'.G?/A!R/! #&=/! &?'$! ?$$J/-! &7! 7#/! 5/68$6%&,:/! .,! ')G'&%5?/'! T+`D^I
+``C;!+``+I+``P;! &,-!+``^I3CC+Y;! G)7! 7$!$)6! ')656.'/! 8$),-!,$! 6/%&6J&G?/!-.88/6/,:/'A!U'!





L,!$6-/6! 7$!:$%5&6/! 7#/!5/68$6%&,:/!$8! 7#/! 8$)6!:&,-.-&7/!%$-/?';!H/!&55?>! 7#/! 76&-.7.$,&?!
:$,:/57'!$8!%/&,!'Z)&6/-!/66$6!TNK9Y!&,-!%/&,!&G'$?)7/!/66$6!TNU9YA!X$H/=/6;!'.,:/!H/!
H&,7! 7$!#&=/!&!%/&,.,S8)?!%/&')6/!&??$H.,S! 7$!:$%5&6/! 7#/!5/68$6%&,:/!&:6$''! '7$:J'!H/!
#&=/!7$!'7&,-&6-.1/!7#/'/!'7&7.'7.:'A!R/!-$!'$!G>!6/5$67.,S!#$0,.);$!NK9!&,-!NU9!$G7&.,/-!
&87/6! -.=.'.$,! G>! 7#/! 5/67.,/,7! %/&,! 'Z)&6/-! /66$6! &,-! %/&,! &G'$?)7/! /66$6! $8! 7#/! ,&[=/!
56/-.:7$6!)'.,S!#.'7$6.:&?!=$?&7.?.7>!T.A/A;! 7#/!'&%5?/!%/&,!$8!'Z)&6/-!6/7)6,'!$=/6!7#/!5/6.$-!
+`cP! 7$!+`DBYA!f$7/! 7#&7! .,!$6-/6!,$7! 7$!:$%5$),-!/66$6'! .,! 7#/!%/&,!/Z)&7.$,'!&,-! .,! 7#/!







































d! ! ! ! TDY!
!
H.7#!7!q!+;y;!f!7#/!$)7I$8I'&%5?/!$G'/6=&7.$,';!2!q!w!EUVMX;!WLEUVMX;!UVWLNU;!NKN!
x! 7#/! /'7.%&7/'! 86$%! 7#/! :&,-.-&7/! 7.%/! '/6./'! %$-/?';! 7#/! ')G':6.57! '! -/,$7.,S! 7#/! ,&[=/!








"#/!H.,,/6! .,! 7/6%'!$8! &=/6&S/!NK9! 6/-):7.$,! .'! 7#/!UVWLNU!%$-/?! TH#.:#! '$! 8&6! #&'!
'/?-$%?>! G//,! :$,'.-/6/-! &'! &! %$-/?! $8! =$?&7.?.7>! ->,&%.:'Y! 8$??$H/-! G>! NKN! ?&SS.,S!
G/#.,-! UVWLNU! G>! &7! %$'7! $,/! 5/6:/,7&S/! 5$.,7A! 9*:/57! 8$6! '#$67! #$6.1$,';! 7#/! &=/6&S/!
8$6/:&'7.,S!Z)&?.7>!$8!EUVMX!&,-!WLEUVMX!.'!Z).7/!-.'&55$.,7.,SA!L,7/6/'7.,S?>;!EUVMX!
5/68$6%'! H$6'/! 7#&,! %$'7! $7#/6! %$-/?'! $;$'+ ";$#+ #$0,.);$08+ %/"#.+ /"#)C"'%A! "#/! &=/6&S/!












%$6/! 7#&,!]C!5/6:/,7! .,!$,/!5&67.:)?&6?>!')::/''8)?!&55?.:&7.$,!$8! 7#/!WLEUVMX!%$-/?A!U7!
7#/! ?$,S! #$6.1$,! /,-! T+CC! -&>! 8$6/:&'7'Y;!UVWLNU! &,-! WLEUVMX! 56$=.-/! 7#/! G/'7! :&'/'!
H.7#! +C! 5/6:/,7! .%56$=/%/,7'! $=/6! 7#/! ,&[=/! 56/-.:7.$,! TH.7#! NKN! &,-! EUVMX! $,?>!
#&=.,S!'?.S#7?>!H$6'/!jG/'7!:&'/'iYA!!
!
L,! 7/6%'! $8! 7#/! )55/6! /,-! T7#/!H$6'7! 56/-.:7.$,!H.7#.,! 7#/! '&%5?/Y;!NKN! .'! G/'7!H.7#! &!
%&*.%)%!NK9!7#&7!/*:/57!8$6!$,/!%&6S.,&?!:&'/!&7!7#/!$,/I5/6.$-!#$6.1$,!'$;$#+#)%$%+,?";$+
-').8+T.A/A;!7#&7!.'!,/=/6!H$6'/!7#&,!7#&7!$8!7#/!,&.=/!8$6/:&'7'YA!f$7/!7#&7!.7;!7#/6/8$6/;!:&,!G/!
-/':6.G/-!&'! 7#/! 0$,%.+(,'*$#"-%!%/7#$-A!"#.'! .'! .,!:$,76&'7! 7$!&??!$7#/6!%$-/?'!H.7#!H#.:#!





86&:7.$,&?! -.88/6/,7.&7.$,! &556$&:#/'! .7'! )55/6! G$),-&6>! CA```! T.%5$'/-! 8$6! %&*.%)%!
?.J/?.#$$-! /'7.%&7.$,YA! X$H/=/6;! .,'5/:7.$,! $8! $7#/6! :&'/'! 6/=/&?'! 7#&7! T:?$'/,/''! 7$Y! ,$,I





























+! CA`]`! CA`BB! JBKAL, CA`3+! +AC^C! +ACDD! +ACB`! ABJFM,
P! CA`DB! CA`^^! JBKNO, CA`P^! +ACc`! +A+++! +AC^]! ABJHP,
+C! +ACCP! CA`D3! JBKLO, CA`^P! +AC`^! +A+]]! +AC^D! ABJNF,
3C! +AC3D! +ACC]! JBKMH, CA`c+! +A+3]! +A+^c! +AC^D! ABJNF,
]C! +ACP^! +AC]+! JBKMP, CA`c^! +A+P]! +A+``! +AC^D! ABJNA,
BC! +ACDP! +AC^]! JBKMK, CA`cc! +A+D3! +A33`! +AC^^! ABJHK,
PC! +A+3B! +A+C]! JBKOA, CA`c`! +A3+P! +A3^+! +AC^B! ABJHP,
^C! +A+cC! +A+P3! JBKOH, CA`D+! +A3BD! +A3`]! +AC^]! ABJHO,
cC! +A33C! +A3Cc! JBKON, CA`D3! +A3c`! +A]3B! +AC^3! ABJHM,
DC! +A3c`! +A3c+! JBKOL, CA`D3! +A]+3! +A]PP! +AC^C! ABJHL,
`C! +A]B3! +A]]`! JBKOL, CA`D]! +A]B]! +A]DP! +ACPD! ABJHH,


























R.7#! 6/'5/:7! 7$! NU9;! 7#/! %)?7.I86&:7&?! %$-/?! .'! 7#/! H.,,/6! $=/6! &??! 7.%/! #$6.1$,'A!
X$H/=/6;! &'! &!S6&.,!$8! '&?7;! &=/6&S/!5/68$6%&,:/!$8! &??!%$-/?'! .'!H$6'/! 7#&,! 7#&7!$8!,&.=/!
8$6/:&'7'A!"#/!?&6S/'7!6/-):7.$,'!$8!NU9!&:#./=/-!6&,S/'!86$%!&G$)7!+3!5/6:/,7!T+!-&>Y!7$!D!
5/6:/,7!T+CC!-&>'YA!@7#/6H.'/;!6/')?7'!&6/!:$%5&6&G?/! 7$! 7#$'/!8$6! 7#/!NK9!:6.7/6.$,!H.7#!&!
,&66$H!6&,S/!$8!/,76./'!8$6!NKN!&,-!&!H.-/!=&6.&7.$,!8$6!WLEUVMX!&,-!EUVMXA!f$7/!&?'$!
7#&7!NKN!:$%/'!:?$'/'7! 7$!&7! ?/&'7!S/,/6&7.,S!j,/)76&?i!6/')?7'!),-/6!7#.'!:6.7/6.$,!H#.?/!&??!




















+! CA`]D! CA^3`! CA]Cc! CA^cB! CA]^C! CABDc!
P! CA`C3! CA^cD! CA3`^! CAD]B! CA]PP! CABc`!
+C! CAD+C! CAP^D! CA]+`! CAD+^! CA]]C! CAPC+!
3C! CA^CD! CAB+`! CA3Cc! CAD+c! CA3D3! CAB^C!
]C! CAP3B! CA]BB! CA+^^! CAD]C! CA3`]! CABB^!
BC! CAB`D! CA]+P! CA+]D! CAD3D! CA3^P! CAB3]!
PC! CAPC`! CA3`]! CA+BC! CAcD`! CA3]P! CAB3C!
^C! CAB`D! CA3c`! CA+3`! CAD++! CA3P+! CAB+D!
cC! CAB``! CA3cP! CA+3P! CADCP! CA3B]! CAB]C!
DC! CABD3! CA3^B! CA++c! CAcD^! CA33C! CAB+^!
`C! CABD`! CA3c3! CAC`D! CAc^P! CA+c^! CABCC!














+! CA`B]! CA^`]! CAPB+! CAc+c! CAP^]! CAPPP!
P! CAD`]! CA^CD! CAPCC! CA^DC! CAP3B! CAP]]!
+C! CADP+! CAP+P! CAB3]! CA^BP! CAB`c! CAB``!
3C! CAc]]! CA]B^! CA]3c! CA^C+! CABP+! CABB`!
]C! CA^cB! CA3]D! CA3]B! CAP^`! CABC+! CABC3!
BC! CA^B]! CA+cD! CA3C3! CAPPP! CA]DP! CABCD!
PC! CA^+^! CA++^! CA+c^! CAP]]! CA]cC! CABCP!
^C! CA^C`! CAC`D! CA+B`! CAP3c! CA]^B! CABCC!
cC! CA^C3! CACcB! CA+]`! CAP+`! CA]BC! CA]`3!
DC! CAP`B! CACPC! CA++^! CAP+B! CA]]]! CA]DP!
`C! CAP`]! CACB3! CA+C]! CAP++! CA]]]! CA]DP!
+CC! CAPD3! CAC3D! CAC`+! CAPC3! CA]3^! CA]DC!
!





U! 7>5.:&?! Z)/'7.$,! &6.'.,S! .,! :$%5&6&7.=/! '7)-./'! $8! &?7/6,&7.=/! 56/-.:7$6'! .'! H#/7#/6! 7#/!
%$-/?'!),-/6! .,=/'7.S&7.$,!)'/!-.88/6/,7! .,8$6%&7.$,!$6!,$7A!"#/! .,7/6/'7.,S! :$,'/Z)/,:/! .'!
7#&7!:$%G.,&7.$,'!$8!8$6/:&'7'!:$)?-!.%56$=/!6/')?7'!.8!7#/!=&6.$)'!%$-/?'!H$)?-!,$7!6/?>!$,!
7#/!'&%/! .,8$6%&7.$,;!H#/6/&'!,$!'):#! .%56$=/%/,7!&55/&6'! 8/&'.G?/! .8! 7#/.6!-.88/6/,:/'! .,!
5/68$6%&,:/! &6/! /*5?&.,/-! G>! -.88/6/,7! ')::/''! .,! /*5?$.7&7.$,! $8! 7#/! '&%/! ),-/6?>.,S!
.,8$6%&7.$,A!">5.:&??>!$,/!H$)?-!)'/!/,:$%5&''.,S!7/'7'!TM#$,S!&,-!X/,-6>;!+`D^Y!.,!$6-/6!
! +P
7$! '#/-! ?.S#7! $,! 7#.'! .'')/A! X$H/=/6;! $)6! ?&6S/! '&%5?/! $8! '7$:J'! 6/,-/6'! 7#.'! &556$&:#!
'$%/H#&7!),56&:7.:&?A!L,'7/&-;!H/!/*5?$6/!7#.'!Z)/'7.$,!G>!:$%5)7.,S!7#/!6&,J!:$66/?&7.$,!$8!
7#/!8$6/:&'7.,S!')::/''!&:6$''!&??!&''/7'!8$6!/&:#!5&.6!$8!%/7#$-'A!U!#.S#!/,76>!H$)?-!')SS/'7!






NK9!&,-! 6/?&7.=/!NU9A! L8! &??!%/7#$-'!H$)?-! #&=/! 7#/! '&%/! 6&,J.,S! $8!NK9'! &,-!NU9'!
&:6$''!&''/7';! 6&,J!:$66/?&7.$,'!H$)?-!G/!+A!"#.'! .'!,$7! 7#/!:&'/\!&?7#$)S#!&! 6/?&7.=/?>! ?&6S/!
6&,J! :$66/?&7.$,! /*.'7'! &7! '%&??! #$6.1$,';! -.88/6/,7! %/7#$-'! &6/! %$6/! $6! ?/''! ')::/''8)?! .,!
56/-.:7.,S! 7#/!=$?&7.?.7>!$8! .,-.=.-)&?!&''/7'A!"#.'! .%5?./'! 7#&7! 7#/>!&6/!,$7!'.%5?>!)'.,S! 7#/!
'&%/!.,8$6%&7.$,!%$6/!$6!?/''!/88.:./,7?>;!G)7!7#&7!7#/>!%.S#7!5/68$6%!-.88/6/,7?>!$,!-.88/6/,7!
&''/7'A! M$%G.,&7.$,! $8! 8$6/:&'7';! 7#/6/8$6/;! %.S#7! '7.??! .%56$=/! 7#/! $=/6&??! 6/')?7'A!












"#/! /%5.6.:&?! 8.,&,:/! ?.7/6&7)6/! #&'!%&.,?>! :$,:/,76&7/-! $,! 76>.,S! 7$! 56/-.:7! 6/7)6,'! &,-!
=$?&7.?.7>;!G)7!#&'!#&6-?>!5&.-!&,>!&77/,7.$,!7$!=$?)%/\!&!'/&6:#!8$6!5/67.,/,7!:$,76.G)7.$,'!.,!
7#/! ?.7/6&7)6/! #&'! G6$)S#7! &G$)7! $,?>! $,/! '.,S?/! /,76>;! 0&&'76&! &,-! e$>-! T+``PYA! "#/'/!
&)7#$6'!)'/!,/)6&?!,/7H$6J'!&,-!UVLNU!%$-/?'!7$!8$6/:&'7!%$,7#?>!8)7)6/'!76&-.,S!=$?)%/!
8$6!7#/!R.,,.5/S!M$%%$-.7>!9*:#&,S/A!"#/>!/%5#&'.1/!7#/!56&:7.:&?!.%5?.:&7.$,'!$8!=$?)%/!
56/-.:7.$,'! 8$6! 7#/! $5/6&7.$,! $8! 7#/! /*:#&,S/A! e/'.-/'! .7'! .%5$67&,:/! 8$6! 8$6/:&'7.,S!
76&,'&:7.$,!8//'!&,-!?.Z).-.7>;!H/!%&>!&--!7#&7!=$?)%/!8$6/:&'7.,S!.'!&?'$!.,7/6/'7.,S!.,!=./H!
$8! 7#/! '.%.?&6.7>! $8! 7#/! 7.%/! '/6./'! 56$5/67./'! $8! G$7#! =$?&7.?.7>! &,-! =$?)%/A! E.=/,! 7#/!
/=.-/,:/! $,! '.%.?&6! ?$,S! 7/6%! -/5/,-/,:/! .,! G$7#! '/6./'! Te$??/6'?/=! &,-! Q)G.,'J.;! +```d!
($G&7$! &,-! g/?&':$;! 3CCCd! V&>! &,-! "'&>;! 3CCCY! .7! '//%'! .,7/6/'7.,S! 7$! /*5?$6/! H#/7#/6!
%$-/?'!H.7#!7#.'!8/&7)6/!&6/!'.%.?&6?>!:&5&G?/!$8!56/-.:7.,S!G$7#!8)7)6/!=$?)%/!&,-!=$?&7.?.7>A!
!
R/;! 7#/6/8$6/;! :$,7.,)/! $)6! '7)->! G>! &?'$! )'.,S! 7#/! =$?)%/! /,76./'! .,! $)6! -&7&! G&'/! 7$!
.,=/'7.S&7/! 7#/! 8$6/:&'7&G.?.7>! $8! 76&,'&:7.$,! =$?)%/A! "$! /,#&,:/! :$%5&6&G.?.7>! H.7#! 7#/!
6/')?7'! $G7&.,/-! 8$6! =$?&7.?.7>;! H/! )'/! &S&.,! 7#/! '&%/! '&%5?/! $8! '7$:J'! 6/56/'/,7/-! .,! 7#/!
j?&6S/! =$?)%/i! '/?/:7.$,! &'!H/??! &'! 7#/! '/:$,-! ')G'&%5?/! $8! +CC! 6&,-$%?>! :#$'/,! '7$:J'A!
K.,:/! 6/')?7'!&6/!&S&.,!Z).7/!'.%.?&6;!H/!$,?>!/*#.G.7! 7#$'/! 8$6! 7#/! j#.S#!=$?)%/i!:&'/'!&,-!
56$=.-/! &--.7.$,&?! 6/')?7'! 8$6! 7#/! 6&,-$%?>! '/?/:7/-! '7$:J'! )5$,! 6/Z)/'7A! U'! G/8$6/;! H/!
/'7.%&7/! %$-/?'! $,! 7#/! G&'/! $8! 7#/! /?/=/,! >/&6! 5/6.$-! +`cP! 7#6$)S#! +`DP! &,-! 7/'7! 7#/!
8$6/:&'7.,S!5/68$6%&,:/!$8!7#/!%$-/?'!8$6!7#/!6/%&.,.,S!'.*7//,!>/&6'!T'$%/7.%/'!?/''Y!+`D^!
7$! 3CC+! 7#)'! &??$H.,S! &,! &''/''%/,7! $8! 7#/.6! ')::/''! $=/6! &! 6/?&7.=/?>! ?$,S! 7.%/! #$6.1$,A!
R#/,!.,=/'7.S&7.,S!=$?)%/!-&7&!$8!'7$:J!/*:#&,S/';!6/'/&6:#/6'!7>5.:&??>!8.,-!7#&7!7#/'/!&6/!
,$,I'7&7.$,&6>! &,-! #&=/! 7$! G/! -/76/,-/-! 8.6'7! G/8$6/! 7#/>! :&,! G/! )'/-! 7$! '#/-! ?.S#7! $,!
=$?&7.?.7>! &,-! 6/7)6,! ->,&%.:'A! L,7/6/'7.,S?>;! :$,'.-/6.,S! 7#/! 3c! >/&6! 5/6.$-! 86$%! +`cP! 7$!
3CC+!&'!&!H#$?/;!76/,-'!.,!76&-.,S!=$?)%/!&6/!56&:7.:&??>!,$,!/*.'7/,7!.,!7#/!Q&5&,/'/!%&6J/7A!
"#.'!.'!6/&-.?>!&55&6/,7!8$6%!7#/!Z).7/!7>5.:&?!G/#&=.$)6!$8!7#/!=$?)%/!$8!7#/!f.55$,!K).'&,!
0&.'#&! '#&6/! /*#.G.7/-! .,!2)*A! +\!H#.?/! ?$,S! ')G'/7'! $8! 7#/! -&7&! 86$%! +`cP! 7$! &G$)7! +``C!
H$)?-!#&=/!S.=/,! 6.'/! 7$! 7#/! .%56/''.$,!$8!&!5$'.7.=/! 76/,-;! 7#/! ?&7/6!-/=/?$5%/,7! ')SS/'7'!
7#&7! 7#/! .,:6/&'/! $8! =$?)%/! .,! 7#/! '/:$,-! #&?8! $8! 7#/! /.S#7./'! '#$)?-! G/! .,7/656/7/-! &'! &,!




e/:&)'/! $8! 7#/! ?&:J! $8! &55?.:&G.?.7>! $8! 7#/!EUVMX! 8&%.?>;!$,?>! 7#6//!%$-/?'! #&=/! G//,!
/'7.%&7/-! 8$6! 7#/! =$?)%/! 7.%/! '/6./'\! U'! &! '#$67I%/%$6>! G/,:#%&6J! H/! /'7.%&7/! &,!
UVNUT5;ZY!%$-/?\!.,!$6-/6!7$!'//!H#/7#/6!&!%$-/6&7/!,)%G/6!$8!?&S'!')88.:/'!7$!:&57)6/!7#/!
7.%/!-/5/,-/,:/! .,!=$?)%/! 6/:$6-';!H/! '/?/:7! &,!UVNUT5;ZY!%$-/?! 8$6! 8$6/:&'7.,S!H.7#.,!
7#/!6&,S/!5!1!P!&,-!Z!1!P!=.&!%&*.%)%!?.J/?.#$$-!&,-!)'/!7#/!UJ&.J/!:6.7/6.$,!8$6!'/?/:7.$,!
$8! $,/! $8! 7#/'/! &?7/6,&7.=/'A! R/! -/?.G/6&7/?>! :#$'/! ULM! 6&7#/6! 7#&,! 7#/! 7>5.:&??>! %$6/!
5&6'.%$,.$)'!eLM!:6.7/6.$,!.,!$6-/6!7$!&??$H!8$6!&!'.1&G?/!,)%G/6!$8!?&S'!H#.:#!:$)?-!')88.:/!





@)6! '/:$,-! %$-/?! .'! 7#/! 86&:7.$,&??>! .,7/S6&7/-! UVWLNUT5;-;ZY! %$-/?A! e/:&)'/! $8! 7#/!
#.S#/6! :$%5)7&7.$,&?! G)6-/,! &,-! &?'$! G/:&)'/! ?$,S/6! ?&S'! '#$)?-! G/! :&57)6/-! G>! 7#/!
86&:7.$,&?! -.88/6/,7.&7.$,! 7/6%;! H/! 6/'76.:7! $)6'/?=/'! &S&.,! 7$! &! %&*.%)%! $8! $,/!
&)7$6/S6/''.=/!&,-!$,/!NU!7/6%!T.A/A;!5!1!+!&,-!Z!1!+YA!9'7.%&7.$,!56$://-'!&?$,S!7#/!'&%/!
?.,/'!&'!.,!7#/!&55?.:&7.$,!$8!UVWLNU!7$!=$?&7.?.7>A!W$6!G$7#!UVNU!&,-!UVWLNU!%$-/?';!
/'7.%&7.$,! .'! 6/'76.:7/-! 7$! ?&S!5$?>,$%.&?'!H.7#!6$$7'!'76.:7?>!S6/&7/6! 7#&,!+! .,!%$-)?)'A!W$6!
7#/! UVWLNU! %$-/?'! H/! &??$H/-! 8$6! ,$,I'7&7.$,&6>! =&6.&,7'! G>! /'7.%&7.,S! 7#/! UVWLNU!
%$-/?! H.7#! -.88/6/,:/-! -&7&! H#/,! 7#/! .,.7.&?! EbX! /'7.%&7/! $8! 7#/! 86&:7.$,&?! -.88/6/,:.,S!














7 %3 ;! ! ! ! ! ! ! ! ! T`Y!
!
G)7! 'J.5! 7#/! .,:6/%/,7&?!f$6%&?! -.'76.G)7.$,! .,76$-):/-! .,! /ZA! T^Y!H#.:#! .,! 7#/! =$?&7.?.7>!
%$-/?!%&.,?>!'/6=/'!7$!6&,-$%.'/!7#/!'.S,!$8!6/7)6,'A!U??!7#&7!.'!,//-/-!7$!)'/!7#.'!&'!&!%$-/?!











&,>! &--.7.$,&?! &-2)'7%/,7'A! U,! &-=&,7&S/! $8! NKN! &S&.,'7! UVNU! &,-! UVWLNU! %$-/?'!
%.S#7!G/!'//,!.,!7#/!8&:7!7#&7!G>!.7'!=/6>!-/8.,.7.$,;!.7!&??$H'!8$6!5$'.7.=/!/,76./'!$,?>!H#.?/!
,/S&7.=/! 6/&?.1&7.$,'!:&,,$7!G/!/*:?)-/-! .,! 7#/! 7H$!&?7/6,&7.=/!%$-/?'A!R/;! 7#/6/8$6/;!)'/-!

























TP;PY! TP;BY! TP;]Y! TB;PY! T];PY! $7#/6! ULM! eLM!
3^! +`! +C! +^! ^! 3]! `D! PD!
V&,-$%!'&%5?/!
M#$'/,!%$-/?'! UVNU!56/8/66/-!
TP;PY! TP;BY! TP;]Y! TB;PY! T];PY! $7#/6! ULM! eLM!




%$-/?'! .,-.:&7/'! &! '$%/H#&7! #.S#/6! &=/6&S/! (! 8$6! 7#/! j?&6S/! =$?)%/i! '&%5?/! 7#&,! 8$6! 7#/!









T+;-;+Y! T+;-;CY! TC;-;+Y! TC;-;CY! %/&,! '7-! %.,! %&*!
`+! P! B! C! CA]BB! CA+3+! CACcB! CA^]`!
V&,-$%!'&%5?/!
M#$'/,!%$-/?'! 9'7.%&7/!$8!-!
T+;-;+Y! T+;-;CY! TC;-;+Y! TC;-;CY! %/&,! '7-! %.,! %&*!

















%/&,! '7-! %.,! %&*! %/&,! '7-! %.,! %&*!
+ACD`! CAC3c! +ACPC! +A+`P! DA`PC! +A^+c! ^! +3!
V&,-$%!'&%5?/!
9'7.%&7/!$8!6! 9'7.%&7/!$8!J!
%/&,! '7-! %.,! %&*! %/&,! '7-! %.,! %&*!






>,?0$+3I! '#$H'! 7#/! 8$6/:&'7.,S!5/68$6%&,:/!$8! 7#/!UVNU;!UVWLNU;! &,-!NKN!%$-/?'!
$=/6!8$6/:&'7.,S!#$6.1$,'!$8!+;!P;!+C;!3C!/7:A!)5!7$!+CC!-&>'!8$6!7#/!$)7I$8I'&%5?/!5/6.$-!+`D^!
7$! 3CC+A!R/! 6/'$67! &S&.,! 7$! 7#/! :6.7/6.&! $8! 6/?&7.=/!%/&,! 'Z)&6/-! /66$6! TNK9Y! &,-! 6/?&7.=/!
%/&,! &G'$?)7/! /66$6! TNU9Y! 8$6! $)6! &''/''%/,7! $8! 7#/! 8$6/:&'7.,S! 5/68$6%&,:/A! "#/! 7&G?/!
'#$H'! 7#/! %/&,! 6/?&7.=/!NK9'! &,-!NU9'! $=/6! 7#/! +CC! 7.%/! '/6./'! 86$%! '7$:J'! H.7#! 7#/!
#.S#/'7! &=/6&S/! 76&-.,S! =$?)%/! T6/')?7'! 8$6! 7#/! 6&,-$%! '&%5?/! $8! '7$:J'! &6/! &S&.,! Z).7/!
'.%.?&6!&,-!:&,!G/!$G7&.,/-!)5$,!6/Z)/'7YA!"#/!6/')?7'!&6/!5/65?/*.,S\!.,!G$7#!:&7/S$6./';!7#/!
%)?7.I86&:7&?! %$-/?! #&'! ?$H/'7! &=/6&S/! NK9'! &,-! NU9'! $=/6! &?%$'7! &??! 7.%/! #$6.1$,'A!
W)67#/6%$6/;! 7#/'/!%/&,'! &6/! &??! '%&??/6! 7#&,! .,! 7#/! :&'/! $8! =$?&7.?.7>! '.S,&??.,S! &! '.1&G?/!
&=/6&S/! S&.,! .,! 8$6/:&'7.,S! 5/68$6%&,:/! &S&.,'7! 7#/! ,&[=/!%$-/?! T.A/A;! 7#/! .,I'&%5?/!%/&,!
=&?)/! $8! 7#/! 7.%/! '/6./'YA! V$)S#?>;!NKN! &:#./=/'! &,! &=/6&S/! .%56$=/%/,7! $8! P]! 5/6:/,7!
TNK9Y!$6!]]!5/6:/,7!TNU9Y!8$6!$,/I-&>!#$6.1$,'!&,-!/=/,!$=/6!&!8$6/:&'7.,S!#$6.1$,!$8!+CC!
-&>'! #&'! &! 5/68$6%&,:/! 7#&7! .'! G>! &G$)7! ^! ID! 5/6:/,7! G/77/6! .,! G$7#! :6.7/6.&! 7#&,! 7#/! ,&[=/!
%$-/?A!"#/!UVWLNU!8$6/:&'7'!%$'7?>!6/&:#!'/:$,-!6&,J!8$6!'#$67!#$6.1$,!8$6/:&'7';!G)7!8&??'!








7#/! G/,:#%&6J!=&?)/! $8! +;! '$! 7#&7! #/6/! 7#/! -&,S/6! $8! S/77.,S!H$6'/! 8$6/:&'7'! 7#&,!H.7#! 7#/!
,&.=/!%$-/?!.'!&?%$'7!,$,!/*.'7/,7A!U'!H.7#!EUVMX!&,-!WLEUVMX!.,!7#/!:&'/!$8!=$?&7.?.7>!
8$6/:&'7.,S;!UVNU!%$-/?'!$8!=$?)%/!56$-):/!=/6>!),'&7.'8&:7$6>!6/')?7'A!f$7!$,?>!-$/'!$,/!
8&:/! 7#/!-&,S/6! $8! /*76/%/?>!5$$6! /,76./'! TH.7#! 7#/! 6/:$6-!G/.,S! '/7! G>! &,!NK9!)5! 7$!BDC!
7.%/'! 7#&7! $8! 7#/! ,&[=/! %$-/?! &7! 7#/! +C! -&>! #$6.1$,! .,! $,/! :&'/Y;! G)7! 6&7#/6! 7#/! H#$?/!
/,'/%G?/!$8!+CC!8$6/:&'7.,S!/*/6:.'/'!5/68$6%'!Z).7/!5$$6?>A!@=/6&??;!UVNU!$,?>!56$-):/'!
&,! .%56$=/%/,7!&S&.,'7! 7#/!,&[=/! 8$6/:&'7'! 8$6! 7#/!$,/!-&>!#$6.1$,!&,-!-$/'!#)S/?>!H$6'/!
7#/6/&87/6!G$7#!.,!7/6%'!$8!7#/!%/&,!&,-!7#/!.,,/6IZ)&67.?/!6&,S/A!L7!.'!5&67.:)?&6?>!&'7$,.'#.,S!




8&.?)6/! 6/=/&?'! 7#&7! 7#/>!$::)6! 8$6!-.88/6/,7! '7$:J'!),-/6! 7#/!UVNU!&,-!UVWLNU!%$-/?'A!
"#/!H$6'7!5/68$6%.,S!:&'/!$8!UVWLNU!.'!$,/!H.7#!&,!/'7.%&7/-!(!:?$'/!7$!,$,I'7&7.$,&6.7>!
T7#/! 5$.,7! /'7.%&7/! .'! CAB`YA!X$H/=/6;! '.%.?&6?>! &'!H.7#!EUVMX! &,-! WLEUVMX;! 7#/! ,$,I
'7&7.$,&6>!:&'/'!T6/%/%G/6! 7#&7!H/!&??$H!8$6!(!o!CAPY!&6/!,$7!,/:/''&6.?>! 7#$'/!H.7#!&!5$$6!
5/68$6%&,:/!$)7I$8I'&%5?/A!R.7#!UVWLNU;! 8$6! .,'7&,:/;! '&7.'8&:7$6>! 8$6/:&'7'!&6/!$G7&.,/-!
H.7#!'$%/!$8!7#/!,$,I'7&7.$,&6>!/'7.%&7/'A!
!
"#/!%$'7!&'7$,.'#.,S! 8/&7)6/! .';!#$H/=/6;! 7#/! ')::/''!$8! 7#/!NKN!%$-/?!H#.:#!/=/,! 8$6!
'%&??!#$6.1$,'!.'!G/77/6!7#&,!.7'!:$%5/7.7$6'!O!&?7#$)S#!$,/!/'7.%&7/'!$,?>!7H$!5&6&%/7/6'!&,-!
),?.J/! .,! 7#/! UVTWLYNU! :?&''/'! 7#/6/! &6/! ,$! 5&6&%/7/6'! &=&.?&G?/! .,! 7#.'! %$-/?! 8$6! 8.,/I
7),.,S!$8!'#$67I7/6%!-/5/,-/,:/A!f/=/67#/?/'';!7#/!NKN!%$-/?!%$'7?>!56$-):/'!G/77/6!'#$67I
7/6%! 8$6/:&'7'! 7#&,! 7#/!,&[=/!G/,:#%&6J!56/-.:7.$,! &,-!/=/,! .,! .7'! jG&-i! :&'/'!#&'! 6/?&7.=/!
NK9'! &,-!NU9'! $,?>! '?.S#7?>! &G$=/! $,/!H#.?/! 7#/!UVWLNU! &,-! 5&67.:)?&6?>! 7#/!UVNU!
%$-/?'!:&,!G/!8&6!$88!7#/!%&6JA!!
!
"#/'/! 6/')?7'! &6/! &?'$! .,7/6/'7.,S! 86$%! 7#/! 5/6'5/:7.=/! $8! 7#/! 7#/$6/7.:&?! ?.7/6&7)6/! $,!





&,! .,8.,.7/! ,)%G/6! $8! 5&'7! $G'/6=&7.$,'A! L,! #.'!"&G?/! DADA!H/! 8.,-! 8$6! -! q! CA+! ),-! -!q! CAB!
.%56$=/%/,7'! G>! +A`+! 5/6:/,7! &,-! BDAD3! 5/6:/,7! T$,/! '7/5! &#/&-Y;! CA33! 5/6:/,7! &,-! 3cAC^!
5/6:/,7!T7/,!'7/5'Y;!&,-!CAC]!5/6:/,7!&,-!+BAcP!5/6:/,7!T#),-6/-!'7/5'YA!U!6$)S#!.,7/65$?&7.$,!







P!UVWLNU! 5/68$6%'! H$6'/! 8$6! 7#/! ?&6S/! =$?)%/! 7#&,! 8$6! 7#/! 6&,-$%! '&%5?/! G)7! .,'5/:7.$,! '#$H'! 7#&7! 7#/!






#$6.1$,! UVNU! UVWLNU! NKN! UVNU! UVWLNU! NKN!
+! CAD3B! JBNON, CABcc! CA`]]! CA^cC! JBMMO,
P! ]AP]D! 3A]]^! JBOFF, +A3D^! CA``]! JBPHL,
+C! cAcPc! 3ADCB! JBOOK, +A]D3! +ACP+! JBPOA,
3C! 3AP3c! 3AD3P! JBPFK, +A33+! +ACDB! JBPKK,
]C! ]A3c3! 3ADB`! JBPLO, +A3B^! +A+C^! JBKAM,
BC! 3A]D^! 3ADB^! JBPOL, +A+`+! +A++^! JBKFN,
PC! 3A3P3! 3ADB^! JBPPL, +A+DC! +A+3]! JBKFK,
^C! +A`DP! 3ADBc! JBPKF, +A+P]! +A+3^! JBKHA,
cC! +A`]^! 3ADBc! JBPKP, +A+BC! +A+]C! JBKHN,
DC! +AcD+! 3ADBB! JBKJH, +A+3^! +A+]+! JBKHL,
`C! +A^BC! 3ADB]! JBKAJ, +A+C`! +A+]^! JBKHP,












T3A+c`!&7! ?&S!+! 7$!PA3]!&7! ?&S!+CC!8$6!NU9'Y! 8$6!UVNU!&,-!86$%!+PBAc]!&7! ?&S!P! 7$!+DDABB!&7! ?&S!+CC!8$6!











G>! '#$67I%/%$6>!%$-/?'A! L,! 8&:7;! .7! #&'! &?'$! G//,! '#$H,! 7#&7! 7#/! &556$*.%&7.$,! $8! ?$,SI
%/%$6>! %$-/?'! G>! UVNU! '76):7)6/'! H$6J'! G/'7! 8$6! '%&??! =&?)/'! $8! (! &,-! G/:$%/'! ?/''!
'&7.'8&:7$6>! 8$6! '76$,S?>! -/5/,-/,7! 56$:/''/'! Te6$-'J>! &,-!X)6=.:#;! +```d!M6&7$! &,-!V&>;!
+``^YA!W)67#/6%$6/;!$)6!UVNU!%$-/?'!#&=/!G//,!:#$'/,!G>!7#/!)')&?!ULM!T$6!eLMY!:6.7/6.&!
&,-;! 7#/6/8$6/;!&6/!,$7! 7#$'/!$57.%&??>!&-&57/-! 8$6! 8$6/:&'7.,S!&,!&'')%/-!),-/6?>.,S! ?$,SI
%/%$6>!56$:/''A!L,!&,>!:&'/;!7#/!6/')?7'!.??)'76&7/!7#&7!7#/!:#$.:/!G/7H//,!'#$67I%/%$6>!&,-!
?$,SI%/%$6>! 56$:/''/'! :&,! :6):.&??>! &88/:7! 8$6/:&'7.,S! 5/68$6%&,:/! T/=/,! $=/6! '#$67!
#$6.1$,'YA!
!
US&.,;!H/! 76>! 7$! 56$=.-/! &,! $=/6&??! &''/''%/,7! $8! 7#/! -/S6//! $8! :$%5?/%/,7&6>! G/7H//,!
%/7#$-'A!"$! 7#.'!/,-;!K5/&6%&,i'!:$/88.:./,7'!$8! 6&,J!:$66/?&7.$,!&6/!/*#.G.7/-! .,!>,?0$+33!
8$6!G$7#! 7#/!NK9!&,-!NU9!=&?)/'!&:#./=/-!&7!=&6.$)'! 8$6/:&'7.,S!#$6.1$,'!G>! 7#/!=&6.$)'!
7.%/! '/6./'! %$-/?'A! L,7/6/'7.,S?>;! 7#/! :$66/?&7.$,! G/7H//,! 7#/! ')::/''! $8! 7#/! NKN! &,-!
UVWLNU!%$-/?'!.'!#.S#?>!'.S,.8.:&,7!$=/6!&??!8$6/:&'7.,S!#$6.1$,'A!"#.'!%/&,'!7#&7!.8!NKN!
56$-):/'!&!#.S#!T?$HY!6/-):7.$,!$8!NK9!&,-!NU9!&S&.,'7!7#/!,&[=/!%$-/?;!7#/!'&%/!.'!&?'$!
?.J/?>! 7$! #&55/,! 8$6! 7#/! UVWLNU! %$-/?A! X/,:/;! /*5?$.7&7.$,! $8! .,8$6%&7.$,! 86$%! 5&'7!
=&6.&G?/'! .'!Z).7/!),.8$6%!H.7#!G$7#!%$-/?'\! :&'/'! .,!H#.:#!$,/!%$-/?! .'!5&67.:)?&6?>!S$$-!
H#.?/!7#/!$7#/6!5/68$6%'!=/6>!5$$6?>!$::)6!6/?&7.=/?>!'/?-$%A!N$'7?>;!S$$-!6/')?7'!$G7&.,/-!
86$%!NKN! :$.,:.-/!H.7#! 6/?&7.=/?>! S$$-! 8$6/:&'7.,S! 5/68$6%&,:/! $8!UVWLNU! &'!H/??A! L,!



















+! CAB+^! CA]^P! CA`BP! CAB^P! CABPC! CA`cC!
P! CA+]P! CA3]D! CAD3C! CA+D+! CA+^D! CAD`+!
+C! ICACCc! CACcD! CAD3`! CA+]D! CA+++! CADDc!
3C! ICAC3C! CACc+! CAcc^! CA+C+! CAC^`! CADP^!
]C! ICAC^]! ICACBD! CAc+c! CA+BP! CAC]^! CAD3C!
BC! ICA+CB! ICA+CC! CAcCc! CACcD! ICAC^3! CAD+3!
PC! ICACc]! ICACDB! CA^`]! CA+33! ICAC]D! CAc^3!
^C! ICACB3! ICACB+! CA^D`! CAC^P! ICACP]! CAc]^!
cC! ICAC+3! ICAC^^! CA^c`! CA+B^! ICACPD! CAc+P!
DC! ICA+3C! ICA+++! CA^^P! CACBC! ICA+]B! CA^DP!
`C! ICACDc! ICACD]! CA^BC! CA+CC! ICACD]! CA^^]!
+CC! ICAC`]! ICACD^! CA^3D! CAC`]! ICA+++! CA^BC!
!









&,-!UVWLNU!%$-/?'! &:6$''! '7$:J'! '#$H'! 7#&7! '$%/!$8! 7#/!H$6'7! 6/')?7'! &6/!$G7&.,/-!H.7#!
/*76/%/!5&6&%/7/6!/'7.%&7/'!T&?7#$)S#;!&'!5$.,7/-!$)7!&G$=/;!'):#!j/*76/%/i!5&6&%/7/6'!-$!.,!
,$! H&>! &?H&>'! :$.,:.-/! H.7#! 5$$6! 8$6/:&'7! 5/68$6%&,:/YA! W$6! /*&%5?/;! .,! =$?&7.?.7>!
8$6/:&'7.,S!EUVMX!&,-!WLEUVMX!5/68$6%&,:/!.'!H$6'7!8$6!'$%/!:&'/'!$8!,/&6?>!.,7/S6&7/-!
56$:/''/';! .A/A! +++ B# )* !.,! 7#/! EUVMX! &,-! +B( !.,! 7#/! WLEUVMX!%$-/?;! 6/'5/:7.=/?>A!
K.%.?&6?>;! 7#/!5/68$6%&,:/!$8! 7#/!UVNU!%$-/?'!8$6!=$?)%/!$87/,!G/:$%/'!/*76/%/?>!5$$6!
H#/,! $,/! $8! 7#/! 6$$7'! &556$&:#/'! $,/A! W$6! UVWLNU;! H/! &?'$! /,:$),7/6! 6/?&7.=/?>! 5$$6!











'&8/?>! /*:?)-.,S! 7#.'! 5$''.G.?.7>\! .,! &??! :&'/'! 7#/6/! #&-! &7! ?/&'7! G//,! $,/! %/7#$-! H#$'/!
8$6/:&'7'!-.-!,$7!5/68$6%!7$$!G&-?>!8$6!/*&:7?>!7#/!'&%/!'/6./'!T.A/A;!7#/!NKN!%$-/?YA!
!
U,! &?7/6,&7.=/! /*5?&,&7.$,! H$)?-;! 7#/6/8$6/;! #&=/! 7$! ?$$J! 8$6! 7#/! 8&)?7! .,! 7#/! 5&6&%/7/6!
/'7.%&7/'!$8!7#/!5$$6?>!5/68$6%.,S!%$-/?'A!"#/!5$$6!8$6/:&'7'!%.S#7!7#/,!G/!&776.G)7/-!7$!7#/!




7#/! -/8/:7.=/! 6/')?7'! .,! '$%/! :&'/';! H/! -/'.S,/-! &,$7#/6! 8$6/:&'7.,S! /*5/6.%/,7! )'.,S! 7#/!
4$,'+&,#,4$.$#+$%.)4,.$%!8$6!/&:#!%$-/?!$G7&.,/-!&:6$''!$)6!+CC!'7$:J'A!
!
"#/'/! &=/6&S/! /'7.%&7/'! &6/! 7&J/,! 86$%!>,?0$%+ 3! 7$!@! 8$6! 7#/! =$?&7.?.7>!%$-/?'! &,-! 86$%!
>,?0$%+ F! 7$!H! 8$6! 7#/!%$-/?'! )'/-! 7$! 8$6/:&'7! =$?)%/A!"$! &::$),7! 8$6! =&6>.,S! ':&?/! $8! 7#/!
8?):7)&7.$,'!&:6$''!'7$:J';!7#/!8$??$H.,S!&-2)'7%/,7'!#&=/!7$!G/!%&-/\!
!
W$6! 7#/! EUVMX! %$-/?';! 8$6! .,'7&,:/;! H/! ,$H! 8$6/:&'7! $,! 7#/! G&'/! $8! 7#/! &=/6&S/!






=&6.&,:/! $8! /&:#! T?.,/&6?>! 8.?7/6/-Y! 6/7)6,! '/6./'; 3{2 ;! )'.,S! 7#/! &=/6&S/! /'7.%&7/'! $8! 7#/!
6/%&.,.,S!5&6&%/7/6'\ 4 5 3++ {+ 2")'*'&+ A!U?7/6,&7.=/?>;!H/!)'/-!&=/6&S/'! 8$6! 7#/!->,&%.:!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
^!"$!G/!56/:.'/;!H/!:&,,$7!6/&??>!'5/&J!$8!j76)/i!5&6&%/7/6'!.,!&!:$%5&6&7.=/!'7)->!$8!=&6.$)'!%$-/?'!$8!H#.:#!
,$,/! H.??! G/! 7#/! j76)/i! -&7&! S/,/6&7.,S! %/:#&,.'%A! @,/! %.S#7;! 7#/6/8$6/;! 6&7#/6! 7#.,J! $8! 7#/! j76)/i!
5&6&%/7/6'!&'!7#$'/!7#&7!G/'7!6/56/'/,7!7#/!5&67.:)?&6!:?&''!$8!%$-/?'!8$6!&!:/67&.,!5)65$'/!T8$6/:&'7.,SYA!
! 3B
5&6&%/7/6'! +* !&,-! +) !G)7! J/57! 7#/! 56/=.$)'! '7$:JI'5/:.8.:! /'7.%&7/! $8! + !H#.:#! >./?-/-!
56&:7.:&??>!.-/,7.:&?!6/')?7'A!
!














- ((+( !H#/6/!7#/!')%%&7.$,!)5!7$!7#/!:)7I$88! %&*J !.,'7/&-!$8!
7#/! .,8.,.7/! 7#/$6/7.:&?! ')%! ?/&-'! 7$! &! ,$,I=&,.'#.,S! 4 5 C+- DC !TM#),S;! 3CC3YA! "&J.,S! 7#.'!
.%5?.:&7.$,! $8! 7#/! 56&:7.:&?! &556$&:#! 7$! WLEUVMX!%$-/??.,S! .,7$! &::$),7;!H/! :&,! 8.*! 7#/!
5&6&%/7/6!+ !'.%.?&6?>! &'! 8$6! 7#/!EUVMX!%$-/?! .,! $6-/6! 7$! :&57)6/! 7#/! -.88/6/,7! ':&?/'! $8!
8?):7)&7.$,'! 8$6! .,-.=.-)&?! &''/7'A! U?7/6,&7.=/?>;! H/! &?'$! 76./-! 7#/! &=/6&S/! + !T&?$,S! H.7#!
&=/6&S/!=&?)/'!$8! ++;)* !&,-!(Y!8$6!&??!'7$:J'!H#.:#!56$-):/-!56&:7.:&??>!.-/,7.:&?!6/')?7'YA!
!





':&?/'!$8! 8?):7)&7.$,'!$8!-.88/6/,7!&''/7'A!U,&?$S$)'?>;!H/!&?'$!J/57! 7#/! ':&?/!5&6&%/7/6'!$8!
7#/! UVNU! &,-! UVWLNU!%$-/?';! G)7! &=/6&S/-! $=/6! 7#/! 6/%&.,.,S! 5&6&%/7/6'A! K.,:/! H/!
&??$H/-!8$6!8?/*.G?/!:#$.:/!$8!7#/!,)%G/6!$8!?&S'!8$6!7#/'/!%$-/?';!7#/!%/&,!/'7.%&7/'!H/6/!
:$%5)7/-! 8$6! 7#/!%&*.%)%!,)%G/6! $8! ?&S'A! "#/!:$/88.:./,7'! $8! 7#/! &=/6&S/! /'7.%&7/'! &6/;!
7#/,;! 7#/!%/&,'!$=/6! 7#/!$,/!#),-6/-! .,-.=.-)&?! '&%5?/'!H.7#! :&'/'! $8!%$6/!5&6'.%$,.$)'!
%$-/?'!:$,76.G)7.,S!&!1/6$!=&?)/!8$6!7#/.6!%.''.,S!:$/88.:./,7'A!
!
"#/! 6/')?7'! $8! $)6! /*/6:.'/! &6/! Z).7/! '76.J.,S\! $=/6&??;! H/!%$'7?>! '//! &,! .%56$=/%/,7! $8!
8$6/:&'7.,S! 5/68$6%&,:/! H#/,! )'.,S! &=/6&S/! .,'7/&-! $8! .,-.=.-)&??>! $57.%.'/-! 5&6&%/7/6'A!
>,?0$+3J!-/7&.?'!$)6! 6/')?7'! 8$6!=$?&7.?.7>\!&'!$,/!:&,!'//;!-'($#+ ./$+9<K+6#).$#)"'L+=$+ 7)'(+
)4&#";$4$'.%+ 7"#+ ,00+4"($0%+ -'($#+,04"%.+ ,00+ &$#%&$6.);$%A! L,! 5&67.:)?&6;! 7#/!%/&,!NK9! .'!
&?H&>'!'%&??/6!7#&,!H.7#!7#/!.,-.=.-)&?!5&6&%/7/6!/'7.%&7/'!H.7#!7#/!.%56$=/%/,7!G/.,S!%$'7!
56$,$),:/-! 8$6! WLEUVMX!&,-!EUVMX!H#$'/! 5/68$6%&,:/!H&'! ?&:J.,S! G/#.,-!UVWLNU!
&,-!NKN!H#/,! )'.,S! .,-.=.-)&?! 5&6&%/7/6! /'7.%&7/'A! U'! &! 6/')?7;! 7#/! 7#6//! ?$,S!%/%$6>!
%$-/?'!&6/!,$H!56&:7.:&??>!#/&-!7$!#/&-!H.7#!WLEVMX!&,-!UVWLNU!#/&-.,S!7#/!8./?-!&,-!
NKN!$,?>!=/6>!'?.S#7?>!G/#.,-!7#/!5$$?/-!WLEUVMX!&,-!UVWLNU!%$-/?'A!US&.,;! 8$6!&??!
?&S'!T/=/,! 7#/!'%&??/'7!$,/'Y!EUVMX!-/'5.7/!.7'! .%56$=/%/,7! 8&??'!:?/&6?>!G/#.,-! 7#/! ?$,S!
%/%$6>!%$-/?'A!R#&7!.'!%$6/;!&!?$$J!&7!2)*A!B!'#$H'!7#&7!7#/.6!G/77/6!&=/6&S/!5/68$6%&,:/!
-$/'!,$7!:$%/!&7! 7#/!56.:/!$8!-/7/6.$6&7.$,!$8! 7#/!G/'7!:&'/'!T7#/! ?$H/6!5&67!$8! 7#/!H#.'J/6'!
'#$H'!?.77?/!=&6.&7.$,!G/7H//,!2)*%A!3!&,-!BYA!L7;!7#/6/8$6/;!&55/&6'!7#&7!7#/!H#$?/!-.'76.G)7.$,!
$8! 8$6/:&'7.,S! 6/')?7'! '//%'! 7$!'#.87! 7$! 7#/! ?/87A!@=/6&??;!),-/6! 7#/!NK9!:6.7/6.$,;!&=/6&S.,S!




























+! CA`+Pa! CA`C^a! JBKJL=, CA`C`a! +AC]Ba! +ACc`a! +ACP+! ABJFP,
P! CA`P`a! CA`BPa! JBKNA=, CA`Bca! ABJHA=, +A+C3a! +AC^P! +AC]Da!
+C! CA`c]a! CA`PBa! JBKLF=, CA`PDa! ABJAK=, +A++3a! +AC^`! +ACBCa!
3C! CA`DPa! JBKLP=, CA`P`a! CA`^^a! ABJJN=, +A++^a! +AC^`! +AC]`a!
]C! CA``Ba! JBKMH=, CA`^Pa! CA`c+a! ABJJA=, +A++`a! +AC^Da! +AC]Da!
BC! CA``ca! JBKMN=, CA`^ca! CA`c]a! ABJJJ=, +A++Da! +AC^Pa! +AC]Pa!
PC! CA```a! JBKMM=, CA`^`a! CA`cPa! ABJJJ=, +A++Da! +AC^]a! +AC]Ba!
^C! +ACCCa! JBKMP=, CA`c+a! CA`cca! ABJJJ=, +A++`a! +AC^3a! +AC]]a!
cC! +ACCCa! JBKMK=, CA`c3a! CA`c`a! ABJJJ=, +A++`a! +AC^Ca! +AC]3a!
DC! +ACCCa! JBKMK=, CA`c]a! CA`c`a! ABJJJ=, +A++Da! +ACPDa! +AC]Ca!
`C! +ACCCa! JBKMK=, CA`c]a! CA`DCa! ABJJJ=, +A++ca! +ACP^a! +AC3`a!









8$6! NKN! &,-! UVWLNU! $=/6! '#$67! #$6.1$,';! G)7! &S&.,! .%56$=/%/,7'! 8$6! EUVMX! &,-!
WLEUVMX! $=/6! &??! #$6.1$,'! &,-! UVWLNU! &,-! NKN! &7! %/-.)%! 7$! ?$,S! #$6.1$,'A! "#/!
H.,,/6! 8$6!5$$?/-!5&6&%/7/6!/'7.%&7/'! .'! 7#/!EUVMX!%$-/?! T/*:/57! 8$6!$,/!-&>! 8$6/:&'7'Y!
H#.?/! H/! #&-! &! :?/&6! -$%.,&,:/! $8! 7#/!NKN!%$-/?! 8$6! .,-.=.-)&??>! $57.%.'/-! /'7.%&7/'A!
X$H/=/6;!H.7#!7#/!76&,'.7.$,!8$6%!7#/!8$6%/6?>!H.,,.,S!NKN!7$!EUVMX!&,-!UVWLNU!&'!
7#/! G/'7! 5/68$6%.,S! &?7/6,&7.=/'! .,! 7#/! 5$$?/-! /'7.%&7.$,! /*/6:.'/! ,$! 6/&?! S&.,! .'! &:#./=/-!
),-/6!7#/!NU9!:6.7/6.$,!'.,:/!7#/!&=/6&S/!EUVMX!56/-.:7.$,!/''/,7.&??>!:$.,:.-/'!H.7#!7#/!





5$$?/-! NKN! /'7.%&7/'! .'! %):#! H/&J/6! .,! 7#/! ?&7/6! :&'/! 7#&,! .,! 7#/! 8$6%/6! T-/7&.?'! &6/!
&=&.?&G?/!)5$,!6/Z)/'7YA!M?$'/6!.,'5/:7.$,!6/=/&?/-!7#&7!7#/!#.S#/6!&=/6&S/!/'7.%&7/!$8!"!.,!7#/!
6&,-$%! '&%5?/! T+AP`Y! S/,/6&7/'! ?/''! 56/-.:7&G.?.7>! .,! 'Z)&6/-! 6/7)6,'! -)/! 7$! 7#/! ?&6S/6!
=&6.&G.?.7>!$8! 7#/!=$?&7.?.7>!:$%5$,/,7'!-6&H,!8$6!&!($S,$6%&?!-.'76.G)7.$,!H.7#!&!#.S#/6!"A!
L,7/6/'7.,S?>;!)'.,S!7#/!&=/6&S/!"!q!+A]3!86$%!7#/!?&6S/!=$?)%/!'7$:J'!8$6!7#/!6&,-$%!'&%5?/!























G>! 5$$?/-! /'7.%&7/'! T>,?0$+ 3AYA! L%56$=/%/,7'! &6/! %$6/! '5/:7&:)?&6! 8$6! UVWLNU! &,-!
5&67.:)?&6?>!'$!8$6!UVNU;!H#.:#!#&-!&!6/?&7.=/?>!5$$6!5/68$6%&,:/!H.7#!.,-.=.-)&?!/'7.%&7/'A!
W$6!7#/!NKN!%$-/?;!.%56$=/%/,7'!&6/!&?'$!:$,'.'7/,7?>!$G'/6=/-!&7!&??!7.%/!#$6.1$,'!G)7!7#/!











#$6.1$,! UVNU! UVWLNU! NKN! UVNU! UVWLNU! NKN!
+! CAP`Ca! JBNMN=, CABcca! CAcPca! JBMML=, CA^^^a!
P! CA`PDa! JBOAL=, CAc3+a! CA`c`a! CADP]a! JBPHH=,
+C! CA`^3a! JBOMK=, CAcc^a! CA`c]a! CAD`^a! JBPMO=,
3C! CA`D`a! JBPAN=, CAD3Pa! CA`D`a! CA`3`a! JBPKH=,
]C! CA``Ba! JBPHK=, CADP]a! CA``]a! CA`B`a! JBKJK=,
BC! CA``ca! JBPLH=, CADcCa! CA``Pa! CA`P`a! JBKAM=,
PC! CA```a! JBPMJ=, CADD+a! CA``c!a! CA`^Ba! JBKFJ=,
^C! CA```a! JBPMN=, CADDDa! CA``ca! CA`^^a! JBKFF=,
cC! +ACCCa! JBPMP=, CAD`Pa! CA``D!a! CA`^`a! JBKFN=,
DC! +ACCCa! JBPOF=, CA`C+a! CA``Da! CA`c+a! JBKFM=,
`C! +ACCCa! JBPOM=, CA`Cca! CA``Da! CA`cBa! JBKFK=,
















6/-):/'! 7#/! -&,S/6! $8! &66.=.,S! &7! =/6>! 5$$6?>! 5/68$6%.,S! %$-/?'A! L7! .'! &?'$! .,'76):7.=/! 7$!
:$%5&6/! 7#/! 6&,J!:$66/?&7.$,'!G/7H//,!%/7#$-'! 8$6!5$$?/-!/'7.%&7/'! T>,?0$%+3@+,'(+3BY! 7$!
7#$'/!:$%5)7/-!8$6!$)6!$6.S.,&?!/'7.%&7/'!T>,?0$%+E!&,-!33YA!L,!:$,76&'7!7$!'/:A!]!&,-!B;!H/!
,$H!8.,-!&!%):#!#.S#/6!:$66/?&7.$,!&%$,S! 7#/! ?$,S!%/%$6>!%$-/?'!$=/6!&??! 7.%/!#$6.1$,'!
H#.:#!/=/,!&7!&! 8$6/:&'7.,S!#$6.1$,!$8!$,/I#),-6/-!-&>'! 6/%&.,'!%$'7?>!&G$=/!`C!5/6:/,7A!
"#.'!.,-.:&7/'!7#&7!5$$?/-!/'7.%&7/'!$8!-.88/6/,7!%$-/?'!/*5?$.7!7#/!'&%/!8/&7)6/'!$8!7#/!-&7&A!




7#/! =$?)%/! 8$6/:&'7'! H#.?/! 7#$'/! $8! EUVMX! =.'I|I=.'! $7#/6! %$-/?'! 8$6! =$?&7.?.7>! '#$H! &!
'$%/H#&7! -.'7)6G.,S! :$.,:.-/,:/! $8! '.S,.8.:&,7?>! 5$'.7.=/! :$66/?&7.$,! ),-/6! NK9! &,-!
'.%)?7&,/$)'?>!'.S,.8.:&,7?>!,/S&7.=/!:$66/?&7.$,!),-/6!NU9A!
!
X$H!:&,!H/!/*5?&.,! 7#/! ')5/6.$6.7>!$8!5$$?/-! 8$6/:&'7'! &,-! 7#/!S$$-!5/68$6%&,:/!$8! 7#/!
NKN!%$-/?! 8$6! G$7#! .,-.=.-)&?! 5&6&%/7/6! /'7.%&7/'! &,-! 5$$?/-! $,/'! =.'I|I=.'! 7#/! -.'%&?!
G/#&=.$)6! $8! '$%/! $7#/6!%$-/?'}!R/! 76>! 7$! '#/-! '$%/! ?.S#7! $,! 7#/! 5$''.G?/! $6.S.,! $8! $)6!
8.,-.,S'! =.&! 7#/! .??)'76&7.$,! $8! 8$6/:&'7'! $=/6! =&6.$)'! 7.%/! #$6.1$,'! 86$%! 5$$?/-! /'7.%&7/'!





86$%! &??! 8$)6! %$-/?'! &7! 7#/! $,/I-&>! #$6.1$,! &6/! #&6-! 7$! -.'7.,S).'#! G>! 7#/! ,&J/-! />/A!
@G=.$)'?>;! &??! %$-/?'! :?$'/?>! 76&:J! 7#/! /%5.6.:&?! -/=/?$5%/,7! $8! =$?&7.?.7>! &,-! 7#/! ')G7?/!
-.88/6/,:/'! .,! 7#/.6!G/#&=.$)6!&6/!:/67&.,?>!,$7!$G=.$)'! 86$%!&!=.')&?! .,'5/:7.$,!$8! 7#/!5?$7!
H.7#$)7! &!%$6/!-/7&.?/-! '7&7.'7.:&?! &,&?>'.'A!K$%/! 6/%&6J&G?/!-.88/6/,:/'! /%/6S/!H#/,!$,/!
56$://-'! 7$! ?$,S/6! 8$6/:&'7.,S! #$6.1$,'A! W.6'7;! &,-! .,! &::$6-&,:/! H.7#! $)6! /*5/:7&7.$,;!







:$)6'/;! /*5?&.,'! 7#/.6! &?%$'7! .-/,7.:&?! 5/68$6%&,:/! .,! "&G?/'! +3! &,-! +]! &,-! 7#/! #.S#! 6&,J!
:$66/?&7.$,! &:6$''! '7$:J'A! "#/6/! .'! ,/=/67#/?/''! &! :/67&.,! #./6&6:#>! .,! 7#/! '76/,S7#! $8! 7#/.6!
6/&:7.$,! 7$! :#&,S/'! $8! =$?&7.?.7>\! UVWLNUi'! 6/&:7.$,! 7$! &,! .,:6/&'/! $8! :$,7/%5$6&,/$)'!
=$?&7.?.7>! .'! %$'7! 56$,$),:/-;! 8$??$H/-! G>! WLEUVMX! &,-!NKN! T.,! =$?)%/;! UVWLNUi'!
6/&:7.$,! .'! &?'$! '76$,S/6! 7#&,! 7#&7! $8! NKNYA! f$7/! 7#&7! 7#/! 8$6/:&'7'! $8! NKN! &?'$! ?$$J!
'%$$7#/6! 7#&,! 7#$'/!$8!UVWLNU!&,-!WLEUVMX!&7! &??! #$6.1$,'A!"#/! ?.J/?>! 6/&'$,! 8$6! 7#.'!
H/&J/6! 6/&:7.$,! 7$! :#&,S/'! $8! =$?&7.?.7>! .'! 7#/! 6/S.%/I'H.7:#.,S! ,&7)6/! $8! NKNA! K.,:/!
6/S.%/I'H.7:#.,S! &??$H'! 8$6! ')--/,! :#&,S/'! $8! =$?&7.?.7>! -)/! 7$! 6/,/H&?! $8! %)?7.5?./6';! .7!
%&J/'!7#/!%$-/?!6/&:7! ?/''!$,!:$,7/%5$6&,/$)'!:#&,S/'!$8!=$?&7.?.7>A!K.%.?&6?>;!WLEUVMX!
%&>!#&=/!?/''!=$?&7.?/!8$6/:&'7'!7#&,!UVWLNU!G/:&)'/!$8!7#/!:$%5$),-.,S!$8!7#/!=$?&7.?.7>!
56$:/''! H.7#! f$6%&??>! -.'76.G)7/-! .,:6/%/,7'A! "#/! &G'/,:/! $8! G$7#! &--.7.$,&?! '$)6:/'! $8!
'7$:#&'7.:.7>! .,! 7#/! ?&77/6!%$-/?!%&>!/*5?&.,!H#>! .7'! 8$6/:&'7'!&6/! 7#/!%$'7!=$?&7.?/A!U'! 7#/!
G/'7! &=/6&S/! 5/68$6%&,:/! 86$%! 5$$?/-! 5&6&%/7/6! /'7.%&7/'! .'! $G7&.,/-! 8$6! 7#/! WLEUVMX!
%$-/?!.,!"&G?/!+3;!$,/!.'!7/%57/-!7$!:$,:?)-/!7#&7!8$6/:&'7'!86$%!NKN!H/6/!7$$!'%$$7#!&,-!
7#$'/! 86$%! UVWLNU! '$%/H#&7! 7$$! =$?&7.?/A! X$H/=/6;! 7#/! 6&,J.,S! $8! 7#/! ! 7#6//! %$-/?'!
-/5/,-'!$,!=/6>!7.,>!-.88/6/,:/'!'$!7#&7!'):#!&!:$,:?)'.$,!%.S#7!,$7!G/!H&66&,7/-!T&87/6!&??;!
7#/!%/&,!NK9!&,-!NU9!H.??!&?'$!-/5/,-!$,!7#/!&=/6&S/!5&6&%/7/6!=&?)/'!H#.:#!H.??!:#&,S/!












2)*A! ^\! W$6/:&'7'! $=/6! +;! +C;! PC! &,-! +CC! -&>'! 86$%!EUVMX;! WLEUVMX;!UVWLNU! &,-!NKN!%$-/?'!H.7#!




















+! CA`cB! CA`c^! CA`D]! CA`^+! CA`cc! CA``P!
P! CA`D+! CA`Pc! CA`]^! CA``3! CA`D3! CA``^!
+C! CA`PD! CA`]^! CA`+P! CA``P! CA`D^! CA``c!
3C! CA`3`! CA`Cc! CAD`]! CA``P! CA`D`! CA``D!
]C! CA`]`! CA`3c! CA`+`! CA``^! CA``3! CA``D!
BC! CA`]^! CA`3]! CA`+c! CA``^! CA``]! CA```!
PC! CA`B]! CA`]+! CA`3c! CA``^! CA``3! CA```!
^C! CA`P`! CA`P+! CA`Bc! CA``P! CA``3! CA```!
cC! CA`B`! CA`B]! CA`]D! CA``P! CA``]! CA```!
DC! CA`B+! CA`]^! CA`]]! CA``P! CA``3! CA```!
`C! CA`]c! CA`3]! CA`33! CA``B! CA``+! CA```!













+! CA`^c! CA`P+! CA`^D! CA`D`! CA`cP! CA`DB!
P! CA`Bc! CA`3B! CA`]`! CA``+! CA`c+! CA`DB!
+C! CAD`^! CADD+! CA`+3! CA``+! CA`^]! CA`cD!
3C! CAcCD! CA^`3! CAc^D! CA`D]! CA`PB! CA`cB!
]C! CAPD^! CAP^+! CA^^D! CA`DP! CA`^+! CA`cC!
BC! CAB]D! CAB+c! CAP^3! CA`c^! CA`PB! CA`^P!
PC! CA3D`! CA+D^! CA]B^! CA`^^! CA`PC! CA`^3!
^C! CA]B+! CA3CP! CA]c^! CA`^+! CA`B^! CA`^+!
cC! CA3D+! CA+^P! CA]B`! CA`PP! CA`BD! CA`Pc!
DC! ICACC3! ICA+c+! CAC+D! CA`BD! CA`BD! CA`PD!
`C! ICA]P]! ICAP^c! ICA]`]! CA`]B! CA`BP! CA`PD!
+CC! ICAB3c! ICA^Pc! ICABD]! CA`33! CA`B3! CA`P^!
!



















+! CA`BC! CA`C^! CA``3! CADDc! CAD`^! CA``B!
P! CAc3B! CAc]+! CA``D! CAPcP! CA^DC! CA`D3!
+C! CAD`+! CAD`B! CA```! CA^D3! CAcD^! CA`DC!
3C! CADB+! CADBP! CA```! CA^^`! CAcc3! CA`^P!
]C! CA^`+! CA^`c! CA``D! CA^CP! CA^Pc! CA`P+!
BC! CAP``! CA^C]! CA``D! CAB3+! CAB+c! CA`BC!
PC! CA]cD! CA]c`! CA``D! CA3P`! CA33+! CA`3c!
^C! CA3Bc! CA3P+! CA``c! CA+B]! CAC^C! CA`C^!
cC! CA+PD! CA+^D! CA``^! CACPP! ICACPD! CAD`+!
DC! CA+C^! CA+Cc! CA``P! CAC3C! ICA++C! CADcB!
`C! CACP^! CACPB! CA``B! ICAC+B! ICA+PB! CAD^+!
+CC! CAC3^! CAC]+! CA``B! ICAC+`! ICA+cc! CADB]!
!





L,! &,>! :&'/;! 7&J.,S! .,7$! &::$),7! 7#/! G/77/6! 5/68$6%&,:/! $8! 7#/! ?$,SI%/%$6>!%$-/?';! $)6!
6/')?7! ),-/6':$6/! 7#&7! 7#/! -&7&! /*#.G.7! 8/&7)6/';!H#.:#! &6/! '$?/?>! -/7/:7/-! &,-! /*5?$.7/-! G>!
%$-/?'!H.7#! ?$,SI7/6%!-/5/,-/,:/A!K.,:/!5$$?/-!EUVMX!&,-!UVNU!8$6/:&'7'!&6/!%$'7?>!














X$H/=/6;! 7#.'! 5$7/,7.&?! .%56$=/%/,7! &S&.,'7! '#$67I%/%$6>! %$-/?'! .'! $=/6'#&-$H/-! G>!
$::&'.$,&?! -6&%&7.:! 8&.?)6/'! 5&67.:)?&6?>! G>! 7#/!WLEUVMX!%$-/?! &,-! 7$! &! ?/''/6! /*7/,7! G>!
UVWLNUA!L,7/6/'7.,S?>;! 7#/!,/H?>!56$5$'/-!%)?7.86&:7&?!&556$&:#!'//%'!,$7! 7$!')88/6!&7!&??!





K/:$,-;! &'! :$,:/6,'! =$?)%/;! H/! 8.,-! &! %):#! #.S#/6! -/S6//! $8! 8$6/:&'7&G.?.7>! 7#&,! H.7#!
=$?&7.?.7>!TG$7#!),-/6!7#/!NK9!&,-!NU9!:6.7/6.$,Y!&,-!&S&.,!&!-$%.,&,:/!$8! ?$,SI%/%$6>!
%$-/?'! TUVWLNU!&,-!NKNYA!U'!H.7#!=$?&7.?.7>;!NKN!&?'$!56$=.-/'!%):#! '&8/6! 8$6/:&'7'!
H#.:#!#&6-?>!/=/6!6.'/!&G$=/!7#/!G/,:#%&6J!$8!),.7>!),-/6!7#/!6/?&7.=/!NK9!:6.7/6.$,A!
!
"#.6-;! $)6! $G'/6=&7.$,! $8! -.88/6/,7! -/S6//'! $8! 7#/! =&6.&G.?.7>! $8! 5/68$6%&,:/! $8! -.88/6/,7!
%/7#$-'!%$7.=&7/-!&,!&,&?>'.'!$8!7#/!8$6/:&'7.,S!Z)&?.7>!$8!5$$?/-!/'7.%&7/'!T.A/A!%/&,!=&?)/'!
$8! /'7.%&7/-! 5&6&%/7/6'! $=/6! 7#/! $,/! #),-6/-! '/?/:7/-! '7$:J'YA!U'7$,.'#.,S?>;! ,$7#.,S!H&'!
?$'7! G>! -.':&6-.,S! '7$:JI'5/:.8.:! /'7.%&7/';! G)7! 6/')?7'! .%56$=/-! ),-/6! 56&:7.:&??>! &??!
5/6'5/:7.=/'A! L,! 5&67.:)?&6;! 7#/! 8$6%/6?>! %$6/! j-&,S/6$)'i! %/7#$-'! H.7#! '$%/! /*76/%/?>!
5$$6?>!5/68$6%.,S!:&'/'!,$H!&?'$!G/:&%/!&'! '&8/! &'! 7#/!%)?7.I86&:7&?!%$-/?A!<'.,S!5$$?/-!
/'7.%&7/';!H/!&?'$! '&H!&,!/=/,!%$6/!:?/&6I:)7!-.88/6/,:/!G/7H//,!&??! ?$,SI%/%$6>!%$-/?'!
&,-! 7#/.6! '#$67I%/%$6>!:$),7/65&67'\! &'! :&,!G/! '//,! .,!2)*%1+ @! &,-!B;! 5$$?/-!EUVMX!&,-!
UVNU! Z).:J?>! :$,=/6S/! 7$! 7#/! G/#&=.$)6! $8! ,&[=/! 8$6/:&'7'! 8$6! .,:6/&'.,S! 8$6/:&'7.,S!
#$6.1$,! >./?-.,S! ),.8$6%! 6/?&7.=/!NK9! &,-! 6/?&7.=/!NU9! /Z)&?! 7$! ),.7>! 86$%! #$6.1$,'! $8!
&G$)7! 8$67>! -&>'! $,H&6-A! L,! :$,76&'7;! 7#/! ?$,SI%/%$6>!%$-/?'! &??! #&=/! &! ),.8$6%?>! G/77/6!
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